Reduction of charging in protein electron cryomicroscopy.
Charging causes a loss of resolution in electron cryomicroscopy with biological specimens prepared without a continuous carbon support film. Thin conductive films were deposited onto catalase crystals prepared across holes using ion-beam sputtering and thermal evaporation and evaluated for the effectiveness of charge reduction. Deposits applied by ion-beam sputtering reduced charging but concurrently resulted in structural damage. Coatings applied by thermal evaporation also reduced charging, and preserved the specimen structure beyond 5 A resolution as judged from electron diffraction patterns and images of glucose-embedded catalase crystals tilted to 45 degrees in the microscope. This study demonstrates for the first time the feasibility of obtaining high-resolution data from unstained, unsupported protein crystals with a conductive surface coating.